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1 EP0 592 

Description 

This invention relates to sampling devices. 

WO 90/0354 describes the use of a reaction vessel 
which is open at the top end and into which a reagent is s 
carried by a plunger housed in a cylinder opening to the 
chamber. The plunger carries a sealing element on its 
forward end, and in the initial position of the plunger out- 
side the chamber the sealing element seals the end of 
the cylinder adjoining the chamber. 10 

US-A-371 5189 describes a reaction chamber, a cyl- 
inder projecting into the chamber, and a piston slidably 
mounted in the cylinder, the inner end of which is sealed 
by a glass diaphragm. A reagent is disposed between 
the piston and the diaphragm and is expelled into the 15 
chamber by force applied to the piston to fracture the dia- 
phragm. 

WO 79/01 131 describes an arrangement in which a 
membrane sealing a chamber is pierced by pressing 
against it one end of a tube. The membrane faming a 20 
seal bout the tube and the contents of the tube are drawn 
into the chamber by a sub-atmospheric pressure which 
exists in the chamber. 

According to the present invention there is provided 
a sampling device comprising a reaction vessel, and a 25 
cylinder formed integrally with a wall of the vessel and 
having a bore in which a cylindrical plunger is mounted 
for sliding sealing movement, the inner end of the bore 
being sealed from the interior of the vessel, character- 
ized in that the reaction vessel is a closed vessel and the 30 
inner end of the bore is sealed from the interior of the 
vessel by a sealing element capable of being ruptured 
by the end of the plunger nearer the said sealing ele- 
ment, the cylindrical surface of the plunger forming a seal 
with the bore, and in that part of the length of the plunger 35 
projects axially from the outer end of the bore distant 
from the reaction vessel when the plunger is in contact 
with the sealing element, the plunger having on its sur- 
face means for holding a predetermined quantity of a 
sample, comprising one or more grooves, holes or 40 
recesses in a region of the cylindrical surface of the 
plunger, and the plunger being slidable. by pressing the 
projecting part of the plunger while the bore remains 
sealed by the plunger, from a first position in which the 
said region is outside the outer end of the bore, to a sec- 45 
ond position in which the said region is within the interior 
of the reaction vessel. 

In a preferred arrangement, said grooves are cir- 
cumferential grooves. 

According to another preferred feature of the inven- so 
tion. in order to seal the bore when the said part is dis- 
posed in the interior of the vessel, the end portion of the 
plunger remote from the vessel may be of divergent 
cross-section, or may have one or more circumferential 
sealing ribs, so as to be capable of forming a tight seal ss 
in said bore when the said part of the plunger is disposed 
within the interior of the vessel. 

According to a further preferred feature of the inven- 
tion, the vessel has at least one chamber in the wall 
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thereof which chamber is isolated from the interior of the 
vessel by a first seal and from the ambient surroundings 
by a second seal and which is intended to contain a rea- 
gent, and a second plunger mounted in a bore in a sec- 
ond cylinder on the wall of the chamber which plunger is 
operable to rupture said second and first seals in suc- 
cession and serves then to seal the chamber (and in con- 
sequence the interior of the vessel) from the ambient 
surroundings. 

One embodiment of the invention will now be 
described by way of example with reference to the 
accompanying drawings in which: 

Figure 1 shows a sampling device according to the 
invention in axial section, and 
Figure 2 illustrates a modification. 

Referring to the drawing, a cylindrical tube moulded 
from a plastics material such as polypropylene affords a 
vessel 10 and has at one axial end thereof a reduced 
diameter portion forming a cylinder 11 in the bore 12 of 
which one end portion 1 3 of a plunger 1 4 is slidingly and 
sealingly mounted. The end of the bore 12 adjoining the 
interior of the vessel is formed with an integral sealing 
element 16. and the inner end of the plunger is cut so as 
to form a sharp edge 18 capable of rupturing the seal. 
The middle part of the plunger projecting from the bore 
is formed with a series of shallow circumferentially 
extending grooves 20 which are adapted to hold a pre- 
determined small quantity of a sample, using surface 
tension properties. The free end portion 21 of the plunger 
further from the vessel is slightly divergent so that when 
the plunger is depressed to rupture the seal and to carry 
the sample in the grooves into the interior of the vessel, 
the end portion 2 1 of the plunger forms a tight seal in the 
bore 12. 

The opposite end of the cylindrical tube is closed off 
by an annular plug 24 moulded from a plastics material 
such a polypropylene and having a central bore 26. The 
end of the bore adjoining the interior of the vessel is 
sealed by a rupturaWe sealing diaphragm 27, and 
spaced along the bore from the diaphragm is a second 
rupturable sealing element 28 which is moulded inte- 
grally with the plug. A sealed chamber 25 formed 
between the diaphragm 27 and element 28 may contain 
a reagent. The axially outer end portion of the bore in the 
plug is formed with two diametrically opposite key-ways 
29. A plunger 30 slidingly and sealingly mounted in the 
bore has its end 31 adjoining the integral seal sharpened 
so as to be capable of rupturing the integral seal 28 and 
the diaphragm 27, and has its axially outer portion 
formed with keys 32 capable of engaging in the key-ways 
in the bore. Thus the plunger can only be depressed to 
rupture the integral seal 28 and the diaphragm 27 when 
its keys are aligned with the key-ways 29 in the bore. This 
prevents accidental depression of the plunger. 

In the modification illustrated in Figure 2, the free 
end portion 21 of the plunger is formed with two circum- 
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ferential sealing ribs 34 instead of being divergent as in 
the arrangement of Figure 1. 

In one mode of using the device, a quantity of a rea- 
gent is placed in the tubular vessel 10, the plunger 14 is 
immersed in a solution containing a sample and the sol- 
vent allowed to evaporate leaving the sample dried on 
the grooved area of the plunger. The plunger may first 
need to be treated with an appropriate reagent (e.g. a 
surfactant) before it can pick up the sample, but the first 
reagent and the surfactant may be one and the same. A 
precise volume of the sample is drawn up by surface ten- 
sion onto the externally grooved region of the plunger. 
This volume can be carefully controlled in forming the 
grooves in manufacture and may be as large as neces- 
sary. In typical examples, the volume of the sample is 50 
ul. 

As the sample makes contact with the first reagent, 
the first chemical reaction occurs. The time of reaction 
can be as long as necessary. When sufficient reaction 
time has elapsed, the plunger 1 4 is depressed to rupture 
the seal, to convey the grooved area of the plunger into 
the interior of the vessel and to cause the divergent or, 
as the case may be, ribbed end portion 21 of the plunger 
to form a tight seal in the bore. The secondary reagent 
in the interior of the vessel can react with the product of 
the first reaction or any remaining unused first reagent. 
The time for this reaction can also be as long as neces- 
sary. After this reaction, if further processing is required 
the contents of the chamber 25 can be added to the con- 
tents of the vessel by operation of the second plunger 30 
to initiate a further reaction, by inversion if necessary. 

It will therefore be understood that the illustrated 
device enables a series of reactions to be carried out 
without further dispensing or dilution or other treatments. 
Additionally, the device will fit into many detection instru- 
ments such as luminometers. 

Claims 

1 . A sampling device comprising a reaction vessel . and 
a cylinder formed integrally with a wall of the vessel 
and having a bore in which a cylindrical plunger is 
mounted for sliding sealing movement, the inner end 
of the bore being sealed from the interior of the ves- 
sel, characterized in that the reaction vessel is a 
closed vessel and the inner end of the bore is sealed 
from the interior of the vessel by a sealing element 
capable of being ruptured by the end of the plunger 
nearer the said sealing element, the cylindrical sur- 
face of the plunger forming a seal with the bore, and 
in that part of the length of the plunger projects axi- 
ally from the outer end of the bore distant from the 
reaction vessel when the plunger is in contact with 
the sealing element, the plunger having on its sur- 
face means for holding a predetermined quantity of 
a sample, comprising one or more grooves, holes or 
recesses in a region of the cylindrical surface of the 
plunger, and the plunger being slidaWe. by pressing 
the projecting part of the plunger while the bore 



remains sealed by the plunger, from a first position 
in which the said region is outside the outer end of 
the bore, to a second position in which the said 
region is within the interior of the reaction vessel. 

5 

2. A sampling device as claimed in claim 1, wherein 
said grooves are circumferential grooves. 

3. A sampling device as claimed in any one of the pre- 
w ceding claims, wherein in order to seal the bore 

when the said part is disposed in the interior of the 
vessel, the end portion of the plunger remote from 
the vessel is of divergent cross-section so as to be 
capable of forming a tight seal in said bore when the 
15 said part of the plunger is disposed within the interior 
of the vessel. 

4. A sampling device as claimed in any one of claim 1 
or 2, wherein the end portion of the plunger remote 

20 from the vessel has one or more circumferential 
sealing ribs adapted to form a tight seal in said bore 
when the said part of the plunger is disposed within 
the interior of the vessel. 

25 5. A sampling device as claimed in any one of the pre- 
ceding claims, wherein the vessel has at least one 
chamber in the wall thereof which chamber is iso- 
lated from the interior of the vessel by a first seal and 
from the ambient surroundings by a second seal and 

30 which is intended to contain a reagent, and a second 
plunger mounted in a bore in a second cylinder on 
the wall of the chamber which plunger is operable to 
rupture said second and first seals in succession 
and serves then to seal the chamber (and in conse- 

35 quence the interior of the vessel) from the ambient 
surroundings. 

6. A sampling device as claimed in any one of the pre- 
ceding claims, wherein the vessel is tubular and said 
40 cylinder forms a tubular continuation of the tubular 
vessel. 

PatentansprOche 

45 1 . Eine Probeentnahmevorrichtung, die ein Reaktions- 
gefa(3 und einen Zylinder umfaBt, der integral mit 
einer Wand des GeffiGes geformt ist und eine Boh- 
rung aufweist in die ein zylindrischer Tauchkolben 
fur gleitende. abdichtende Bewegung montiert ist, 

so das innere Ende der Bohruhg wird vom Inneren des 
Gefaftes abgedichtet. dadurch gekernzeichnet daB 
das ReaktionsgefaB ein geschlossenes GefflB ist 
und das innere Ende der Bohrung vom Inneren des 
GefaBes durch ein Dichtelement abgedichtet ist, 

55 das durch das Ende des Tauchkolbens, das dem 
besagten Dichtelement am nachsten ist. aufge- 
sprengt werden kann, der Tauchkolben weist an sei- 
ner Oberfiache Mittel zum Halten einer 
vorbestimmten Menge einer Probe auf , die eine Oder 
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mehr Rillen. Lflcher Oder Aussparungen in einem 
Bereich der zylindrischen Oberf lache des Tauchkol- 
bens umfassen, und der Tauchkolben isl durch 
DrOcken auf der herausragenden Teil des Tauchkol- 
bens verschiebbar, wahrend cfie bohrung durch den 5 
Tauchkolben abgedichtet bleibt, ab einer ersten 
Position in der sich der besagte Bereich auGerhalb 
des auBeren Endes der Bohrung befindet, zu einer 
zweiten Position in der sich der besagte Bereich 
innerhalb des Inneren des ReaktionsgefaBes bef in- w 
det. 

2. Eine Probeentnahmevorrichtung wie in Anspruch 1 
beansprucht, worin die besagten Rillen Umfangsril- 

len sind. is 

3. Eine Probeentnahmevorrichtung wie in einem belie- 
bigen der vorhergehenden Anspruche beansprucht. 
worin, urn die Bohrung abzudichten wenn das 
besagte Teil in das Innerrteil des Gef aBes deponiert 20 
wird. das vom GefaB entfernte Endteil des Tauch- 
kolbens einen divergierenden Querschnitt aufweist, 

um eine dicht anliegende Dichtung in der besagten 
Bohrung formen zu kOnnen, wenn der besagte Teil 
des Tauchkolbens im Innenteil des GefaBes depo- 25 
niert wird. 

4. Eine Probeentnahmevorrichtung wie in einem der 
Anspruche 1 Oder 2 beansprucht, worin das vom 
GefaB entfernte Endteil des Tauchkolbens eine Oder 30 
mehr Umfangsdichtrippen aufweist. um eine dicht 
anliegende Dichtung in der besagten Bohrung zu 
formen. wenn das besagte Teil des Tauchkolbens im 
innenteil des GefSBes deponiert wird. 

35 

5. Eine Probeentnahmevorrichtung wie in einem belie- 
bigen der vorausgehenden AnsprOche bean- 
sprucht, worin das GefaB mindestens eine Kammer 
in dessen Wand aufweist. wobei diese Kammer 
durch eine erste Dichtung vom Innenteil des Gefa- 40 
Bes und durch eine zweite Dichtung von ambienten 
Umgebungseinf lussen isoliert ist. und die dafur vor- 
gesehen ist ein Reagens zu halten, und ein zweiter 
Tauchkolben, der in einer Bohrung in einem zweiten 
Zylinder an der Kammerwand montiert ist, wobei der 45 
Tauchkolben bedienbar ist besagte erste und zweite 
Dichtungen aufeinanderfolgenden aufzusprengen 
und der dann dazu dient die Kammer (und demzu- 
folge den Innenteil des Gef aBes) von den ambienten 
Umgebungseinf lessen abzudichten. so 

6. Eine Probeentnahmevorrichtung wie in einem belie- 
bigen der vorausgehenden Anspruche bean- 
sprucht. worin das GefaB rohrfOrmig ist und der 
besagte Zylinder einen rohrfOrmigen Fortsatz des 55 
rohrfOrmigen GefaBes formt. 



Revendications 

1. Un dispositif d'6chanti!!onnage constitu6 d'un vais- 
seau de reaction et d'un cylindre forms int£gra!e- 
ment de Tune des parois du vaisseau et comportant 
un orifice dans lequel un piston plongeur cylindrique 
est install^ afin de cr6er un mouvemertt coulissant 
de fermeture. Pextr6mit6 int6rieure de Torif ice 6tant 
isof^e de I'interieur du vaisseau, caract6ris6 par le 
fait que le vaisseau de reaction est un vaisseau 
ferm£ et que Textr6mit6 int6rieure de Torif ice est iso- 
I6e de Tint6rieur du vaisseau grace & un dispositif 
d'6tanch£it6 qui peut Stre ouvert par Textr6mit6 du 
plongeur srtu£e prfcs dudrt 36ment de fermeture, la 
surface cyclindrique du plongeur fbrmant un joint 
6tanche avec Torifice, et par le fart qu'une partie de 
la longueur du plongeur est une prolongation axiale 
de Textr6mit6 ext&ieure de Torif ice distante du vais- 
seau de reaction lorsque le plongeur est en contact 
avec T6l6ment de fermeture, le plongeur 6tant muni, 
sur sa surface, de moyens lui permettant de retenir 
une quantita pr6d6termin6e d'un achantillon, 
moyens comprenant une ou plusieurs fentes. rainu- 
res ou encoches srtu6es dans une partie de la sur- 
face cylindrique du plongeur, ledit plongeur 4tant 
coulissant, en appuyant sur la prolongation axiale 
du plongeur, I'orrfice demeurant ferm6 pendant 
I'oparation, qui consiste k faire passer le dispositif 
cfune premiere position, dans laquelle ladite partie 
du plongeur est situ£e a Text&ieur de Textr6mit6 
exterieure de Torrfice dans une seconde position 
dans laquelle ladite partie du plongeur est situ6e a 
Untarieur du vaisseau de reaction. 

2. Un dispositif d'6chantilionnage ainsi revendiqu6 a la 
revendication 1 , dans lequel lesdites fentes sont des 
fentes circulates. 

3. Un dispositif d'6chantillonnage ainsi revendiqu6 a 
I'une des revendications prgegdentes, dans lequel. 
afin dlsoler Torrfice lorsque ledit 6l6ment est situ6 a 
I'int6rieur du vaisseau, rextramrta du plongeur 6loi- 
gn6e du vaisseau est dispos£e selon une section 
transversale divergente afin de pouvoir former un 
joint atanche au sein dudrt orifice lorsque ladite par- 
tie du plongeur est dispos6e a Tintarieur du vais- 
seau. 

4. Un dispositif d'Schantillonnage ainsi revendiqu6 a la 
revendication 1 ou a la revendication 2, dans lequel 
I'extramita du plongeur 6loign6e du vaisseau pos- 
s£de un ou plusieurs nervures circulaires d'atan- 
ch6it6. nervures adapt6es afin de former un joint 
atanche dans ledit orifice lorsque ladite partie du 
plongeur est ins6r£e a I'intarieur du vaisseau. 

5. Un dispositif d'achantillonnage ainsi revendiqu6 a 
Tune des revendications pr6c6dentes, dans lequel 
le vaisseau poss&je au moins une chambre dans 
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sa paroi. chambre qui est isoI6e de llnterieur du 
vaisseau par un premier joint et de son envirorme- 
ment externe par un second joint, et qui est destin6e 
& contenir un agent r6actif, et un second piston plon- 
geur mont6 dans un orifice dans un second cylindre 5 
sur la paroi de la chambre, plongeur qui permet de 
traverser successivement !e premier et le deuxteme 
joints, sa fonction 6tant aJors <f isoler la chambre (et 
par consequent I1nt6rieur du vaisseau) de I'environ- 
nement externe. 10 

6. Un dispositff d*6chantilIonnage ainsi revendiqu6 & 
Tune des re/endications pr6c£dentes. dans lequel 
le vaisseau est tubulaire et dans lequel ledrt cylindre 
forme une prolongation tubulaire du vaisseau tubu- 15 
laire. 
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